Trinity DNA detection platform by ultrasmooth and functionalized PEDOT biointerfaces.
An oligonucleotide-grafted poly(3,4-ethylenedioxythiophene) (PEDOT) thin film is developed for three DNA biosensor detection methods, including fluorescence, quartz crystal microbalance, and electrochemical methods. By electrocopolymerization of hydroxyl-functionalized EDOT and carboxylic-functionalized EDOT in microemulsion solutions, ultrasmooth films with a controlled surface density of carboxylic groups are created. The probe oligonucleotides are immobilized on PEDOT thin films by using a N-hydroxysuccinimide and 1-ethyl-3-[3-(dimethylamino)propyl]carbodiimide hydrochloride coupling method. By monitoring the DNA hybridization efficiency on thin films with different oligonucleotide densities, the optimized density for DNA hybridization is obtained. The feasibility and limitation of using this platform for electrochemical detection are also discussed.